Chemical introduction of reactive thiols into a viral nanoscaffold: a method that avoids virus aggregation.
The use of viral nanoparticles (VNPs) as building blocks for material fabrication has received particular attention in recent years. In earlier studies we showed the applicability of native gel electrophoresis in an agarose matrix as a useful method for the characterization of chemically modified VNPs. Here, we extend these studies and analyze the observed band pattern of intact Cowpea mosaic virus (CPMV) VNPs in agarose gels and show the applicability of native agarose gels for monitoring interparticle linkage of thiol-containing CPMV mutant particles. In addition, we report a protocol that allows the introduction of acetate-protected thiols to CPMV by means of a chemical reaction (rather than genetic modification). The advantage of this approach is that, by incorporating protected thiol groups, the formation of disulfide bonds leading to interparticle linkage is prevented. The resulting thiol-modified CPMV-SH(n) particles are stable, and following deprotection, the introduced thiols are reactive and can be labeled with thiol-selective reagents. They therefore provide a useful additional building block in the CPMV toolbox.